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(5) Automobile window glass with shade band and apparatus for manufacturing same. 

f* 

(57) An automobile I window gl&ss has a transpa- 
rent colored film coated as a shade band on a : 
sheet of glass along a longitudinal edge thereof. 

The transparent colored film comprises a j 
coated paste made of Au, Si, and at least one 
transition metal selected from the group con- 
sisting of V t Fe, Cu f Co, Cr, Mo, Mn t Bi, W, Rh, 
Pd, and Pt. The transparent colored film has a 
varying thickness in a transverse direction 
across the longitudinal edge of the sheet of 
glass. 
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The present invention relates to an automobile 
window ^ lass .comprising a sheet of glass co3t6d with 
transparent colored film as a shade band, and an ap- 
paratus for manufacturing such an automobile win- 
dow glass with a shade band. . 5 

Heretofore, it has been : customary, to apply a 
transparent colored film to a sheet of glass according 
to an Ag staining process, as . disclosed in Japanese 
laid-open patent publications Nos. 56- 14454, and 57- 
95854, for example. . 10 

The conventional Ag staining process is* how- 
ever, disadvantageous because the transparent col- 
ored film formed on the sheet of glass tends to suffer 
abrupt color irregularities because Ag. ions are dif- 
fused into a surface layer of the glass to different de- 15 
grees depending on the temperature. u 

Another problem of the transparent, colored film 
produced, by the conventional Ag staining process is 
that the filmjacks sufficient practical durability as it 
may peel off easily when rubbed lightly by paper due 20 
to poor abrasion resistance and. its low acid resis- 
tance allows it to. be dissolved by .contact with a bat- 
tery solution; : ; 

It is therefore an object of the present invention ^ 
to. provide an automobile window glass with a shade 25 
band which is highly durable and aesthetically attrac- 
tive, and an apparatus for manufacturing such an au- 
tomobile window glass with a shade, band. , 

According; to the. present invention, there is pro- 
vided an autpmpbjle window glass comprising a sheet 30 
of glass, and a transparent colored film disposed as 
a shade band on the sheet of glass, the transparent 
colored film comprising a coated paste made of Au, 
Si, and at least one transition metal selected from the 
group consisting of V, Fe, Cu, Co, Cr t Mo, Mn, Bi, W, 35 
Rh, Pd, and Pt, the transparent colored film having a 
varying thickness along a surface of the sheet of 
glass. 

Preferably, the coated paste is made of 5 parts of r,; fc 
pine oil, 10 parts of ..rosemary oil with fine powder of 40 
Au dissolved therein, 0.1 part of urea resin, 1 part of 
vanadium naphthenate, 2 parts of bismuth naphthen- 
ate, 2 parts of iron acetylacetonate, 1 part of metha- 
nol silica sol, and 15 parts of tetraisopropoxysilane. 

The sheet of glass may be elongate, and the 45 
transparent colored film may be disposed along a 
longitudinal edge of the sheet of glass and progres- 
sively smaller in thickness in a transverse direction of 
the sheet of glass away from the longitudinal edge 
thereof. 50 

The shades of colloidal coloring produced by Au 
are not affected by the temperature, and the colored 
film does not suffer abrupt color irregularities. The 
colored film is rendered very hard by>an Si compound. - 

According to the, present invention,, there.is also 55 
provided an apparatus for manufacturing anautomo- l: j 

bile window glass with a shade band, comprising a 
rubber roll supported on a flexible shaft for coating a 


paste on a sheet of glass, a doctor blade positioned 
-ad'scent to the rubber ro!! for- supplying .the pasts at 
a constant rate to the rubber roll, a bending blade held 
against the rubber roll fpr-bending the rubber roll to 
, create a progressively va'rying ; gap between the sheet 
: of glass and the rubber roll, so, that the paste can be 
-coated within the progressively: varying gap to ; a pro- 
gressively varying thickness* on the. sheet of glass, 
and a conveyor disposed underneath the rubber roll 
for feeding the sheet of glass in;a. direction across the 
.rubber roll. 

: ;o-„« The bending blade may have an arcuate shape 
for bending said rubber roll arcuately to hold an axial 
; end of the rubber roll in contact with the sheet of glass 
remotely from an edge thereof, so that the thickness 
1 of the paste coated on the sheet of glass will be pro- 
gressively smaller from the edge of the sheet of glass 
toward, said axial end of the rubber roll. 
,i * - The conveyor may .comprise, an endless belt for 
r placing the sheet of. glass, thereon, and a presser roll 
is positioned beneath and held against the endless 
belt for pressing the sheet of glass on the endless belt 
against the, rubber roll. i . . 

Therefore, paste coated on the sheet of glass is 
• progressively smaller in thickness from the edge of 
the sheet of glass toward the axial end of the rubber 
> roilj which is held against the sheet of glass. 
>. . The above and further objects, ..details and ad- 
; vantages of the present invention will become appa- 
rent from the following detailed description of a pre- 
. ferred embodiment thereof, when read in t conjunction 
; with the accompanying .drawings.- :„\ M ; 

,FIG. ; 1 is a side elevationai view of an apparatus 
, j u for manufacturing an automobile window glass 

< ; with a shade band; 
■,\ ; FjlG.; 2 is tan enlarged fragmentary elevationai 
; . view, partly in cross, section, of a . portion of the 
r r ^apparatus shown in FIG: -1;. and 
•VMjfl, .FIG: 3. is a plan view of a sheet of glass coated 
with a paste by the apparatus shown in FIG. 1 . 
A paste 2 (see FIGS. 1 through 3) to be coated on 
an elongate sheet 1 of glass is prepared as follows: 5 
; parts of pine oil are added to 10 parts of rosemary oil 
with fine powder of Au dissolved therein and 0.1 part 
of urea resin. To the mixture, there are added 1 part 
of vanadium naphthenate, 2 parts of bismuth naph- 
thenate, 2 parts of iron acetylacetonate (trivalent), 1 
part of methanol silica sol, and 15 parts of tetraisopro- 
poxysilane. 

The paste 2 is coated on the sheet 1 of glass to 
a gradually varying thickness by a roll coater 3 shown 
in FIG. 1. The roll coater 3 comprises a rubber roll 5 
supported on a flexible shaft 4 for coating the paste 
; 2 to the sheet .1 of glass, a doctor bladei6 positioned 
■ adjacent to the rubber roll 5 for supplying the paste 2 
at a constant rate to the rubber roll 5, an arcuate bend- 
ing blade-7 held against the rubber roll 5 for bending 
the rubber roll 5 arcuately to create a progressively 
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varying gap between the sheet 1 of glass and the rub- 
ber roll 5, and a conveyor 8 disposed underneath the 
rubber roll S for feeding the sheet 1 of glass in the di- 
rection indicated by the arrow A in FIG. 1 across the 
rubber roll 5. Specifically; the cbhveyor 8 is in the 5 
form of an endlessf-belt trameb -around "a pair of 
spaced conveyor roils 10; The roller Water 3' is 
positioned above the 11 upper run of the 'end fe^ belt 
such that the sheet 1 of-glass as it is fed by the con- 
veyor 8 is piaced between the rubber roll 5 and the up- 10 
per run of the endless belt. A presser roll 9 is posi- 
tioned beneath and held against the upperYuri-of the 
endless belt for applying a predetermined pressure to 
the sheef-1 of glassPbn the conveyor 8. 

The rubber roll' 5 Is* supplied with the paste 2 at a 15 
constant rate by the doctor blade 6. The rubber roll 5 
is supported on r the shaftU, whicn-lricorporates ffex- 
ibl'e jointfe. As 5 shown in FIG. 2, the rubber roll- 5? is 
flexed to an arcuate shape -complementary- to' the 
bending blade 7 until oheaxlaf end 5a thereof is held 20 
in direct contact with the* : J5heet 1 of glass remotely t - 
from a longitucHnaPedge 1a thereof. The rubberrdtl 5 
has an opposite axial end Sb pcisitiohed substantially 
in alignment with and spaced upwardly from thelong- 

- itudinal edge-la 1 of the sheePI of glass.-' 25 
The gap : between the sheet 1 ofglassarid the : 
rubber roll 5 is therefore progressively-smaller or ta- 
pered in the 'transverse 1 &irectiorf'*of : the ; sh^ 
glass from t'heerid.Sb of the rubber roll 5 or the edge 
la of the sheet 1 of glass toward the end 5a of the rub- 30 
ber roll 5. Accordingly;*he paste 2 "coated withki-the 
gap on the^' sheet 1 'of glass by the riibber roll 6 also 
has its thickness progressively smaller in the trans- 
verse direction of the sheet 1 of glass from' the end 
5b of the robber roll 5 or the edge 1 la of the sheet 1 of 35 
glass toward the end 5a of the rubbe r roll 5. When the 
conveyor Sxbntinuously feeds the' sheet 1 c$glassin 
the direction indicated by the arrow A : in FIG. 1 ( the 
paste 2 is continuously- coated as a paste* strip on the 
sheet 1 of glass along the edge la thereof /as -shown 40 
in FIG. 3. » • ' : ' * 

The sheet 1 of glass to which the paste 2 has 
been applied is dried at 120°C for 10 minutes, then 
heated at a temperature ranging from 600°C"to 
750°C, and thereafter thermally tempered by air jets. 45 
As a result the sheet 1 of glass is tempered which is 
coated with the fired paste 2 as a colored film. The 
colored film on the sheet 1 of glass is almost free of 
any abrupt color irregularities, and serves as a highly 
aesthetically attractive shade band that provides a so 
continuous range of shades of color due to the vary- 
ing thickness of the applied paste 2. 

The shade band on the tempered sheet 1 of glass 
was checked for abrasion resistance by Taber abrad- 
er. AfterlOO revolutions under a load of 500 g, the 55 
haze ratio changed 1 % or less. After the tempered 
sheet 1 of glass with the shade band was irrirnersed 

' in 0.1 N sulfuric acid, the transmittance of the^shade 
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band changed 1 % or less, indicating that the shade 
band or the colored film was highly resistant to acid. 

The types and amounts of transition metals in the 
paste 2 are adjusted to achieve a desired cbior and 
' transmittance of the shade band. The transition met- 
als may be added in any of various forms, e.g., fine 

- metal pdwder, fine metal oxide powder, metal salts of 
inorgahic r acid; arid br^hicrhetal cdmpourKis, which 

*"are s highly cbrrtpatible with a solvent cV reiiri* used or 
highly dispersible. * ■ 

An Si compound added for increased abrasion re- 
sistance hi ay be colloidal silica or a silane^coupling 
agent/' : ... ) 

' The paste 2' may be coated by processes other 

1 ! than the prdcess using the roll boater 3. For example, 
the pasted rnaybe edafed by the screen printing proc- 
ess. In the scree rf printing process, a screen having 
a pattern of very fine dot gradations js used to vary 

- the area in which the 'paste is coated or 'the 5 thickness 
" ! of the 1 f ilrfton the v $heet of glass. The resultant shade 

band oh the-sheet 1 : of gfass has: a continuous range 
ofshades of c6lbr: ,;: - - r} ' ; ^'^ 

Rather than being thermal ryterripere'd by air jets, 
. the sheet 1 of glass may be annealed/ arid a film of 
*' PVB (pdlyviny^butyra!) may be applied to 4he sheet 1 
" of glass, 1 thus producing' a laminated sheet of glass. 

Although there has-been described what is at 
present considered to be the preferre<f f erhbodiment 
of the invention, it will be uriderstoocPthat the inven- 
' 'tion'may be'erribodied in other specific forms without 
departing from the essential characteristics thereof. 
Trie-present embodiment is therefore* -to be consid- 

• ered in all respects as illustrative, arid not restrictive. 
The scope of the invention is indicated by the append- 
ed claims rather than by the foregoing description. 

Claims ■ • 

• "* 1 ; Ar¥ automobile Window glass comprising: 

— f 'asfieetifcf glassfaftd 

a transparent colored film disposed as a 
shade band on said sheet of glass, said transpar- 
ent colored film comprising a coated paste made 
of Au, Si, and at least one transition metal select- 
ed from the group consisting of V, Fe, Cu, Co, Cr, 
Mo, Mn, Bi, W, Rh, Pd, and Pt, said transparent 
colored film having a varying thickness along a 
surface of said sheet of glass. 

2. An automobile window glass according to claim 
1, wherein said coated paste is made of 5 parts 
of pine oil, lOpartsof rosemary oil with fine pow- 
der of Au dissolved therein, 0.1 part of urea resin, 
'■' '^t part of vanadium naphthenate, 2 parts of bis- 
■ : muth naphthenate, 2 parts of iron acetylaceton- 
< ■ . > :ate, 1 part of rhethandl silica sol,' and 15 parts of 
e y • ! *tetrais*opropoxyisilane~. 
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3. An automobile window glass according to claim 
1 ; wherein said sheet of glass is elongate, and 
said transparent colored film is disposed along a 
longitudinal edge of said sheet of glass and pro- 
gressively smaller in thickness in a transverse di- 5 
rection of said sheet of glass away from said long- 
itudinal edge thereof. 


4. An apparatus for manufacturing an automobile 
window glass with a shade band, comprising: 10 

a rubber roll supported on a flexible shaft 
for coating a paste on a sheet of glass; 

a doctor blade positioned adjacent to said 
rubber roll for supplying the paste at a constant 
rate to said rubber roll; is { 

a bending blade heid against said rubbery . :Y \ 
roll for bending said rubber roll to create a pro- ; ,i 
gressively varying gap between the. sheet of 
glass and the rubber roll, so that the paste can be 
coated within said progressively varying gap to a 20 
progressively varying thickness on the sheet of 
glass; and 

aconveyor disposed underneath said rub- , . 
ber roll for feeding the sheet of glass in a direction 
across said rubber roll. 25 

5. An apparatus according to claim 4, wherein said 
bending blade has an arcuate shape for bending 
said rubber roll arcuately to hold an axial end of 

the rubber roll in contact with the sheet of glass 30 
remotely from an edge thereof, so that the thick- 
ness of the paste coated on the sheet of glass will : 
be progressively smaller from the edge of the 
sheet of glass toward said axial end of the rubber 
roll. * 35 


6. An apparatus according to claim 4, wherein said 
conveyor comprises an endless belt for placing 
the sheet of glass thereon, further comprising a 
presser roll positiqnedbeneath-and held against 40 
said endless belt for pressing the sheet of glass 
on said endless belt against said rubber roll. 


45 


so 


55 


4 



BNSDOCID: <EP 064871 5A2_I_> 


5 


1 



F I G. 3 



6 


(19) 


3 


Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 


(12) 


(88) Date of publication A3: 

22.05.1996 Bulletin 1996/21 

(43) Date of publication A2: 

19.04.1995 Bufletin 1995/16 

(21) Application number: 94307630.7 

(22) Date of filing: 18.10.1994 


(n) EP 0 648 715 A3 

EUROPEAN PATENT APPLICATION 

(51) intci.*: C03C 17/00, B05C 1/08 


(84) 

Designated Contracting States: 

• Teranishi, Toyoyuki, 


BE DE ES FR GB IT LU SE 

Nippon Sheet Glass Co., Ltd. 
Osaka-shi, Osaka (JP) 

(30) 

Priority: 18.10.1993 JP 56141/93 

(74) Representative: Matthews, Derek Peter 

(71) 

Applicant: NIPPON SHEET GLASS CO. LTD. 

Frank B. Dehn & Co. 


Chuo-ku Osaka-shi Osaka-fu (JP) i 

\ . Imperial House 
15-19 King sway 

(72) 

Inventors: 

London WC2B 6UZ (GB) 

• 

Shtraishi, Yasunori, 

Nippon Sheet Glass.Co., Ltd. 



Osaka-shi, Osaka (JP) 



(54) Automobile window glass with shade band and apparatus for rrianufacturing same 


(57) An automobile window glass has a transparent 
colored film coated as a shade band on a sheet of glass 
along a longitudinal edge thereof. The transparent color- 
ed film comprises a coated paste made of Au, Si, and 
at least one transition metal selected from the group 
consisting of V, Fe, Cu, Co, Cr, Mo, Mn, Bi, W, Rh, Pd, 
and Pt. The transparent colored film has a varying thick- 


ness in a transverse direction across the longitudinal 
edge of the sheet of glass. - 

An apparatus for manufacturing an automobile win- 
dow glass with a shade band, comprising a rubber roll 
with a flexible shaft and a bending blade creating a pro- 
gressively varying gap betweeen the rubber roll and the 
glass to be coated. 
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